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METHOD OF FORMING TRENCH ISOLATION STRUCTURE AND 
SEMICONDUCTOR DEVICE 

[0050] 

A sintering process for making a film dense may be performed so that 
the buried insulating film 6 in the trench becomes hard to be etched at a later wet 
washing process. This sintering process may be an oxidation process at 800 °C or 
higher or an annealing process in a nitrogen atmosphere at 1000 °C or higher. 

Fig. 2 is a cross sectional view illustrating a process of the trench 
isolation method according to an embodiment of the present invention. 

1, 101... silicon substrate, 2, 102... silicon oxide film, 3, 103... silicon 
nitride film, 4, 104... thermal oxide film, 5, 105... nitride film liner, 6, 106... buried 
insulating film, 11... etching barrier insulating film, 12... side wall, 107... spacer, 108... 
overhang, T... trench, D... groove 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of 
forming a trench isolation structure, which is suitable to 
miniaturize elements and can obtain excellent element 
properties by preventing any groove formed at the 
periphery of the trench structure. 

SOLUTION: This method comprises a step for forming a 
mask layer containing a nitride film on a semiconductor 
substrate and forming a fixed opening pattern on the 
mask layer, a step for forming a trench by etching the 
exposed portion of the semiconductor substrate using 
the mask layer as a mask, a step for forming a thermal * 
oxide film in the inner wall of the trench, a step for 
forming an insulation film as an etching barrier on the 
whole of the main face of the semiconductor substrate, 
a step for forming a nitride film liner on the insulation 
film, a step for forming a buried insulation film in order to 
bury the trench, a step for planerizating the nitride film 
of the mask layer so as to be exposed, and a step for 
removing the mask layer by isotropic etching. 
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Ht«3£-r*Ct««»*U^. 5l*UJb«*«, 500 

owa*ST?©«sHT?at»se«n**«, 2000-5 

0 0 0WAW$L< 3000-400 OWtfiOiifSt 
</\, 

Co 0 5 0] r- isyf-fiiicyemztittmumm 

30 6*^OS^jSr#XStCTX-y^>^ntC< <TSfc 

^^SS^atLTtt. M^.{f, 8 0 0 °C£LtT-CDgKfc 
fflS-^ 1 0 0 0 t«J:r*(OS«f IMtT-OT-- ') > 

75aa*^ffp.n5o 

co 0 5 1] j"j3>a{fc«3W«uj-r*st», 

fk^SUtSMSgSf^ (CMP : Chemical Mechanical Poli 
shing) SSi/H4S/3ttx-y^>yfc c t5x-y^-/^-y ^7 
«rfTi/\ »«±^®0¥ffl{t?rtf5 (02 (b) ) . 
C0 0 5 2]^ic, ■>i7hX7f-vyci:i3, 

40 m±<oi"j=i>m<tm3it®3x-rz mz (c) ) . x 

•y ^>7f^i: UTJi, -> y n >Wt«tc»Lr U n > 

ft?«>*j»u>lfc (H3PO4) »«*ffl^«ci:*«-e* 
So cogsu >KKisx7f->^ffti, mwftfa* 

mftttm<D&fr£>, U Vi?iBjgi:LT8 0-9 5wt.% 

rasiiLT 14 0—2 0 0 °cmis.<D$imT'm&m. 
je^Mefcx-y^^y^gffl^Mi 1 t<Dm<o^tm 

=7 -<•)— 5<D— at.Sm«g^5x>y^>y?n«. «5i 
50 *6»IH6 4:x-y^yysSffl<eSJKl 1 fcOHOMfcJK 
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(7) 

11 

=7 << i— 5 «\ x.-y+y-ymt v&pumm&'hz i, ^ c 

CO 0 5 3] ^tc, aSC»sj|>xa (~>U :3VS?{fc§K0!7 
ft® 2 , ^i5ttM«Offi&WUI 6Mi-vf> 4WB 

jg&ttRi i (m&ic&oz z^mm±&Bm) 

(03) . coi:*, 02 (c) -^stifti 

CO 0 5 4] %MM1 i:bt, ±a>£073j£lc^^T. h 
UV^Tc0S^M(cSt-r5j^^^:3 5 0 n m, x-y?- 
>^BM*e^ C^yavlWfcM) ©iS^^rl 0 n 
rru Wfc«9-f-*— 5©JPS*6nm£U 8&t&iHffi 
6 (->U3>gftl) **ffiCVDffiKJ:»)ja§ILTh 20 

iff in v u^^mmmtmiotitco 
co 05 5] mmmztvx. i&vxmcftix. h 

UV^T(OSffisFffitCj*-r3«l*«:3 5 0 nm, x>y* 
^yptSffl^JS <»L> <DJ12* l 0 n 

rru mitm^-fi— 5 0512*6 n nu WtR&ihfelHR 
(->U3>l!ftm) Of^2 0nraiU «E&I6«M 
6 <5"J=i>IWfcBD «:TEOiaBUfefrT?*«*^X 
-rCVDffifc^fiflULTr-U >f-»mmt&Bl& L 

2 tmmtc lx h u>^%mm&^mm\.rz t 

CO 0 5 6] H^fiT'vXvCVD^fr : 
C V Dgf : SooSCentura. Appl ied Material Japan 
Inc.SK 

fSMMA ■ 7 3 OiC. 

?lfffltl^ : 3 5 00W, 40 

^"X^ft : S i H<*"Xi3Sfil 2 Osccra (m I /m in (norma 

I)) , OiftXtfUB.: 2 6 0sccm (ml /mi n (norma I)) » 

A r^fXjj^fi : 9 Osccm (ml/min(normal)) , 

DS (-r# • X/W h) :4. 6 

*ICH4 ~0 6 Srffli^Tfg 2 <0*fifi}gffifCOl/>TittWr 

co 05 7] m\ nmmBmtmmc -rxtm 

t VX. •> y n i _hic-> y n >SffbJl 2 S(f-> 'J 

n>^(t^3 cai i mmitmmm) 
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«±<Df U n >mtm 3 ^BUST £ ± 5 fc Ix^X h A# 

■J 3 1 3gffitf®m-r £ $ T"> 'J 3 >SHt« 3 

> U n 2 fcMUfcx y ^>^-T 5„ 

CO 0 5 8] Ui/'Xh/^-VSfSSLfti, S 

^Ct 0 X -y ^/W *T 3 C £ tcj: K) . VSftM 
3&C/s/i;i3>KftM2tcjgfi!t$nrcggPrt<Dfi!lBti:tr 
Kf*— *1 2*Jg*-rS (04 (a) ) . +^-f K-> 
*— /WHIfi»iti:LTWU SECVDffiftciOi'Un 

£#(tLT 1 0~ 1 0 0 nmSfitcJgfi!t-r5Ci:A^r*^ 

So 

C00 5 9]^tc, ^yn>afk«3acf-9--i'H'>* — 
/H 2*^X^i:bT, Bmbrv>«'>yn>Stgi« 
i*i7fy^UTM/y^T*Mt5 (0 4 

(b) ) o Wlf* C<0x-y9=->^tcfel/^ X>yg=-> 

(t7x-y hx-y^^-JO +>-'TH^*— 
;!/ 1 2 tf^fc <tt5~30n mSjS<OifB (*S¥ffi^ 
IrJ<DS£) *feoTSSJ:5tc, jaS^PJ-fx-y^^y 
«E8l-jaK*H*l9S|-r5 (0 5 (a) ) o C 

'J ^ >aft« 3 OBHn A<04MSS«« 3 ^«©]S2 * fe 
CO 0 6 0] ■9-1' K^*- ;H 2<D<tgtt. hUV^TJg 

y 3>gft^3 i:gft®7^^- 5 
KZtcib, mc'uois 'J 3 >^<k® 3 *^*-T 5fea6(0 
^x-y hx-y^yigCfc^T^fb^-f"^- 5^h 
UV^^tCST-iSSiJtCX-y^V^nSC^tC^i,,, $ 

CO 0 6 1 ] ^{C, S 1 !&fHR£ LT h U>^T<T)F«3gP 

togffitc^t ^ i o ~ 2 o n mmmnmmtm 4 

s (05 (b) ) . fot > mi<Dnm&mtmm\cL 

^^i—5^Bl&L (0 5 (c) ) . «MlK:J:t)afk« 

fig-r^ (0 6 (a) ) . m^x. ^ya>aft»3*'» 

m-TSST, CMP«5VttS77l4x-y^>^U:«fcSx 
•y^/Vy ^«rrrl/\ ««±affiO¥a{t«ff 3 (0 6 
(b) ) . 

co o 6 2] in i nmmmmtmm^ mys^s. 
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(06 (c) ) o c«Di:#, aJi^S^et^K^* 
>»*sti5. -y--rK^*-;n zit^y=f->ifmm 

6t<Dm<Dmim^^i— 5«. x-y^V^ffi^eDlgfcj! 

M3cox-y^>^SS<fc , 3(g<^:5, *3Jii. -y'Jnyi 
{t^S^^mSLfc^Cfc^T, SffcJtvf'-^— 5 

[0 0 6 3] S^ErtXStCT, Sttffl«±©>' 

y ^ >s£ftJi 2 x #sttM«<o«&t»iii 6 a Zf 1M K 

J&fitT£ (0 3) „ CCDtZ, 0 6 (c) T^£ft*:X 

^»»««o«K & o rc?st d tfj&a s n a c £ s±fcv\, 

[0 0 6 4] 

h -y /^©S«(3g|5F«g^-r?.iiPJ'S:X-y5 L V^ 

c -pes. 

[0 0 6 5] S«KIHSP«^T5XSCCI*'> 

ff«fKRHlrr * c t fc * o T»te«fHW*©WBft:* 
[0 0 6 6] l7fy^h7^It-SS?ft 
SrffiJfSf 5 C f: C <fc 0 , C 04&fe«§t«B&1£K:Sti 
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[0ffiO®**i{B^] 

[0 1 ] *5BUB<0 h U>^»«i6O-*«0BJIB*l»H'r 
§ /c:46cDXS»f®0T'fe So 

[0 2 ] *%w<o h \s>mim<D-nimmikmwr 
[03] h iy>^mm<D-nmmm^mmr 

■f 3 /"ci6C»XS»f® 0 T* 3b %o 

io [05] *%^cd h is>^ftmm<nmv>mm&m%:m% 

t 5 rc46cOXS©fM0T'fe 5o 
[06] *«WOhU>^»«ffi©ttO*fillBBll8%ltW 
T5rci6OXa»Tffi0T'^5o 

[07] sefc<ohu>^-«-*jt©-«*iiire-r*feii>© 
[0 8 ] h is>ttmm<D-M*mm-rzrcib<r> 

[09] «*©Mx>^»(|i£O-«l*Bttaf*fc»6<0 

20 [0 1 0] tfcJfcco h l/>^J-ltttO-«I«BM8"r*fc» 
©XSIiffS0-p253 o 

[011] fe*©hu>^«£©-w*wsirr*fcft 
[01 2] aaEOhu>^Mtffiic*o»««nfthu 

>^St«iS<D»?S0T-^ 5. 
[?3^<D1BBJ§] 

1 ^'Jjylg 

2 ->ya>»fkai 

3 ->U3>llfUK 

5 mim^-a— 

6 

1 1 X-y^>yp»fifflie«H 
1 2 -9-^ 

1 0 1 -> y n >ss 

102 -> y 

l 0 3 a>MfcJS 

1 0 4 )My»fUH 

1 0 5 g{fcJK5^f— 

40 106 e^m 

1 0 7 X^— +t" 
1 0 8 

T M/>f 
D if 
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